Co-expression of two distinct isoforms of 11 beta-hydroxysteroid dehydrogenase in the ovine placenta.
We have previously described two distinct isoforms of 11 beta-hydroxysteroid dehydrogenase (11 beta-HSD) with respect to enzymatic activity in the ovine liver and kidney. To determine which isoform(s) is expressed in the ovine placenta, we studied the characteristics of 11 beta-HSD activity in placental tissues collected at days 140-143 of pregnancy. 11 beta-HSD activity was determined by a radiometric conversion assay using cortisol and cortisone as physiological substrates. At 100 nM cortisol, the placental 11 beta-HSD utilized NAD as cofactor, but displayed preference for NADP at 10 microM cortisol. Kinetic characteristics were examined in the presence of alternate cofactors, in order to determine whether this difference in the cofactor requirement represents distinct enzymes. With NAD as cofactor, the placental 11 beta-dehydrogenase had a Km (110 +/- 18 nM) compatible with the kidney enzyme, but displayed a Km (12 +/- 2 microM) similar/identical to the liver 11 beta-HSD when NADP was used. By contrast, the placental 11-oxoreductase showed preference for NADPH regardless of cortisone concentration. Kinetic analysis, using NADPH as cofactor, revealed a single species of 11-oxoreductase activity with a Km of 4 +/- 0.9 microM and a Vmax of 3.1 +/- 0.5 pmol/mg/min. Finally, since the NAD-dependent 11 beta-HSD in the ovine placenta displayed similar/identical kinetic characteristics to the enzyme described previously in the ovine kidney where a truncated 11 beta-HSD transcript was identified, we have also determined whether this transcript is expressed in the placenta by Northern blotting. It was found that the truncated 11 beta-HSD transcript was undetectable in the total RNA samples. These results demonstrate that both liver- and kidney-types of 11 beta-HSD activities are expressed in the ovine placenta, thus providing further evidence for the existence of a NAD-dependent 11 beta-HSD distinct from the well-characterized hepatic NADP-dependent enzyme. Furthermore, the lack of the truncated 11 beta-HSD transcript in the placenta suggests that the NAD-dependent enzyme identified in placenta and kidney is the product of a gene distinct from 11 beta-HSD.